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The depth of the laterals below the street surface should generally be as little as possible and still give adequate sewerage to the houses. This depth varies greatly, for m a city like New Orleans few houses have cellars and therefore shallow depths are sufficient, whereas in Boston and New York deep cellars prevail and consequently the sewers must be much lower. Where a sewer is laid in a street running along a steep hillside, it sometimes has to be given unusual depth to receive the sewage from the houses on the lower side. One long sewer in a flat street is often more expensive than two short ones having the same total length but discharging in opposite directions. The long sewer is likely to have a flatter grade and to require a deeper trench at its lower end. Where the territory is flat and the ground-water table close to the surface, it may be necessary in order<to give the laterals sufficient fall, to construct them below the water table; in such a case and where, for other reasons, a sewer is abnormally deep, risers are sometimes run up so that tho building connections can be laid to them above the ground-water level and without necessitating deep excavation.
'The proper capacities and the rnimmum grades of sewers are discussed in detail in subsequent chapters. It is only necessary to state here that the true grade of a combined sewer or storm-water drain is its hydraulic gradient There has been an unfortunate tendency to use for computations the grade of the invert or the crown of the arch as the grade of both combined and separate sewers, a practice which has led to serious trouble in some cases.
There is always uncertainty regarding the volume of ground water which may leak into a sewer, and a large group of small buildings or a schoolhouse may concentrate at one locality a quantity of sewage which cannot be foreseen. The difference in cost between small sewers of different diameters is not great, and in order to obtain satisfactory velocities with the volumes of sewage which may reasonably be expected, and still have capacity for an occasional unexpected condition, lateral pipe sowers are sometimes figured as running half full when carrying the maximum quantity of sewage which it is assumed will reach them. Some engineers have continued this policy until pipes as large as 18 in. have been reached and in computing this size they have provided for a depth of only seven-tenths of the diameter, using larger sizes when tho quantity to bo earned exceeds the capacity at this depth and in each case using seven-tenths of the diameter as the position of the hydraulic gradient. It appears to the authors to be more logical to make allowances for such unusual increments in flow when determining the maximum quantity to be provided for, bearing in mind that the size of pipe must be such as to provide self-cleaning velocities under usual conditions of flow, and to figure the sewers as running full.